Utilization of the heme moiety of hemoglobin by Schistosoma mansoni schistosomules in vitro.
The hemoglobin in mouse reticulocytes was labeled in vitro with either [3H], [14C] aminolevulinic acid (ALA), or [3H] leucine. Specific labeling of the globin moiety with labeled leucine, and the heme moiety with labeled ALA, was confirmed by carboxymethylcellulose chromatography and cyclohexanone extraction. Most of the leucine label recovered from reticulocytes that were incubated for 4 hr was incorporated in hemoglobin. However, 2 hr incubation of reticulocytes in the presence of labeled ALA followed by 4 hr in cell incubation medium in the absence of ALA was required for sufficient incorporation of the radionuclide into reticulocyte hemoglobin. In all reticulocyte labeling experiments, regardless of the radionuclide used, label was also observed in non-hemoglobin heme-containing molecules. Schistosoma mansoni schistosomules fed reticulocytes in vitro in which the heme moiety of hemoglobin was labeled displayed radioactivity in the protein fraction of the organisms, as determined by TCA precipitation, and in the ethanol-soluble component. In comparison, schistosomules fed reticulocytes containing globin-labeled hemoglobin displayed radioactivity only in the protein component. Pre-incubation of the schistosomules in puromycin prior to exposure to lyophilized, [14C] ALA-labeled hemoglobin partially inhibited incorporation of label. These results suggest that the organism utilizes not only the globin moiety of hemoglobin in its nutritional requirements, but the heme moiety as well.